Summary Asymptomatic urinary tract infections were recovered from the urine of 40 of 100 rabbits, and identical bacteria were isolated when the rabbits were retested. Urine samples which yielded significant growths of bacteria also had pus cells. Some specimens yielded more than 2 different isolates, and staphylococci were the most frequently isolated bacteria. Oxalate and uric acid crystals were seen in 6% of the samples, particularly those with significant growths of Pseudomonas aeruginosa. No ova, parasites or fungal elements were seen in 'wet-mount' preparations and no fungi were seen when urine samples were cultured. Female rabbits showed a higher number of bacterial isolates than males. Animals with significant isolates were treated with suitable antibiotics and repeat samples yielded no growth.
Summary
Asymptomatic urinary tract infections were recovered from the urine of 40 of 100 rabbits, and identical bacteria were isolated when the rabbits were retested. Urine samples which yielded significant growths of bacteria also had pus cells. Some specimens yielded more than 2 different isolates, and staphylococci were the most frequently isolated bacteria. Oxalate and uric acid crystals were seen in 6% of the samples, particularly those with significant growths of Pseudomonas aeruginosa. No ova, parasites or fungal elements were seen in 'wet-mount' preparations and no fungi were seen when urine samples were cultured. Female rabbits showed a higher number of bacterial isolates than males. Animals with significant isolates were treated with suitable antibiotics and repeat samples yielded no growth.
Absence of a case-history makes diagnosis of infections in animals relatively difficult. In man, frequent micturition and dysuria are some of the symptoms of urinary tract infections, although only about 50% of patients with these ailments have the diagnosis confirmed (Gallagher, Montgomerie & North, 1965;  Mond, Percival, Williams & Brumfitt, 1965) .
Laboratory confirmation of infection is necessary as the urinary tract is normally sterile except for the distal urethra, which may contain small numbers of coliform bacteria, diphtheroids and staphylococci (Straffon, 1974) .
Catheterization, suprapubic aspiration and the 'clean-catch' techniques (Barry, Smith & Turck, 1975) are used for aseptic collection of urine samples, as catheterization may itself introduce infection (Brumfitt, Davies & Rosser, 1961) . The 'clean-catch' midstream method was used to collect samples from apparently clinically healthy animals. These were processed immediately, since small numbers of bacteria present in a sample can multiply rapidly (As scher, Susmann & Weiser, 1968) unless special precautions such as refrigeration or boric acid preservation (Porter & Brodie, 1969) are taken between collection and laboratory examination.
Little or nothing has been published about the Received 30 December 1980 . Accepted 24 February 1981 urinary pathogens or parasites of rabbits. This present study shows the bacteria that may commonly be associated with urinary tract infections in rabbits.
Materials and methods
Collection of samples 'Clean-catch' urine samples with 2·5% boric acid crystals as preservative were collected from 100 randomly-selected exotic (California) rabbits from the rabbitry of the Institute of Agricultural Research and Training and the Laboratory Animal Unit, Faculty of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria.
The perineum of the females and the undersurface of the male rabbits were shaved and the areas cleaned with methylated spirit. Each animal was identified with a tag and samples were collected over a period of a week.
I solation of bacteria from uncentrifuged samples
A standard loop calibrated to deliver approximately 0·0 I ml was used to seed cystein-lactose-electrolytedeficient (CLED) medium (CM 301; Oxoid Ltd, Basingstoke, UK), MacConkey and blood-agar plates. The plates were incubated in air at 37°C for 18-24 h. Colonies which developed were counted and the criteria of Kass (1957) for significant bacteria in urine were employed. Isolates were identified (Cowan & Steel, 1966) and tested for antibiotic sensitivity (Walton, 1972) using the discs recommended by Linton (1976).
•Wet-mount' examination IO ml of each urine sample was centrifuged at 2000 rev/min for 10 min and the supernatant discarded. The deposit was examined for parasites, pus cells and fungal elements using a microscope with a x40 objective and a x 10 eyepiece. Repeat samples from the animals after antibiotic treatment were examined both microscopically and culturally. The pH of each sample was determined using 'Multistix' reagent strips (Ames Co., Miles Laboratories Ltd, Stoke Poges, UK). 
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Results
Significant isolates were obtained from 40 samples (Table I) of which 25 (62·5%) were from female and 15 (37·5%) from male rabbits. 4 samples from the females yielded mixed growths of Klebsiella aerogenes and Staphylococcus epidermidis and when they were recultured S. epidermidis was not isolated from 2 of them. 15 (37·5%) of the isolates obtained from female rabbits were Staphylococcus pyogenes and 1 had significant growth of Proteus mirabilis and faecal streptococcus.
All the rabbits with bacteriuria were treated with the appropriate antibiotic after sensitivity tests were done. No ova or parasites were seen in any of the samples, but oxalate and uric acid crystals were seen in the 'wet-mounts' of samples with significant growth of Pseudomonas aeruginosa. 15% of the urine samples had acid pH and 85% had alkaline pH.
Discussion
This study shows that rabbits which are apparently clinically healthy harbour pathogenic bacteria in the urinary tract, although no parasitic or fungal elements were seen. The rabbits examined were mainly used for breeding and no experiment has been carried out on them since their importation. Some samples, from the males, showed numerous pus cells but yielded no growth, thus pyruria is generally regarded as showing very poor correlation with significant bacteriuria (Lang & Levin, 1971) . The pH of the samples did not correlate with bacteriuria, although volume, pH, osmolarity and techniques of urine examination may affect pyuria. Absence of clinical signs in the rabbits screened may be due to the incorporation of antibiotics in their pelleted food. Prolonged use of these foods may enhance the infectivity of some bacteria, particularly Klebsiella spp. Klebsiella spp. are uncommon pathogens of the urinary tract among human beings suffering from a first attack of infection (Gould, 1968), but can become important in patients with recurrent attacks which have been treated with a variety of antimicrobial agents.
Human attendants of these laboratory rabbits may be passively infected with some of the bacteria isolated from them through handling and contamination of foods. 
